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SINGLE LAYER METALLIC LENS ANTENNA 
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Collimating lens 


Circular aperture with 
resonant ring 





Single layer lens 


METALLIC LENSES WITH FSS 


Sketch: Upper view. Prototype. 
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4% Characteristic Modes. Circular ring 
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SINGLE LAYER METALLIC LENS ANTENNA 





Feeding an aperture from a waveguide 


CIRCULAR RING. CHARACTERISTIC MODES 
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CHARACTERISTIC MODES. CIRCULAR RING (f220.45 GHz) 
Mode J, Mode Jo 








ModeJ;' , Mode 2 





MODAL NEAR-FIELD. FIRST MODE J 1 


Modal near-field at 20.45 GHz of a first ring with Din =22 mm 











PLANE WAVE ILLUMINATION 





Isolated second ring 
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E: plane wave at 20.45 GHz 
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E. i Modal Near-field mode 1 


CM NEAR FIELD FOCAL POINT 


* [he circular ring has two symmetric near 
field focal points 


e Reception: When Illuminating with a 
plane wave there is a focal point with 
strong fields 


° Transmission: The same circular ring can 
be illuminated from a slot, waveguide or 
horn antenna 
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« Proposed lens antenna 
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CONCEPTUAL CONFIGURATION OF THE PROPOSED LENS 
ANTENNA 
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WAVE PLANE INCIDENT. FOCAL POINT 





MODAL ANALISIS . CURRENTS AND FAR FIELDS MODE 1 





MODAL NEAR-FIELD. MODE 1 


Modal near-field at 20.45 GHz 


X YZ E-Field [dB'v im] 





MODAL ANALISIS. MODE 1' (ORTOGONAL POLARIZATION) 
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MODAL ANALISIS . CURRENTS AND FAR FIELDS MODE 2 





MODAL NEAR-FIELD. MODE 2 


Modal near-field at 20.45 GHz 


X YZ E-Field [dB'v im] 





MODAL ANALISIS. CURRENTS AND FAR FIELDS MODE J 0 





FAR FIELD TOTAL RADIATED POWER 





Far field total radiated power 
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COMBINATION MODE1 AND MODE 2 


Theta 





RESULTS 


Surface current of the proposed lens Modal currents, combination of 
antenna at 20.45 GHz. Modes 1 and 2 
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ANTENNA CONFIGURATION 








Rectangular Lm guide 


f 29.54 mm, w 210.67 mm, Di 227.87 mm, and Do 241.17 mm. 





PROTOTYPE. PROPOSED LENS ANTENNA 
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RADIATION PATTERN AT 20.45 GHz 
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TOTAL ELECTRIC FIELD IN THE LENS, WAVEGUIDE FEEDING 
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e-field (f=20) [1] 
C Abs 
Frequency 20 GHz 
Plot attribute Average 

ross section. D 
Cutplane at X 0.000 
Maximum 0 dB 


Absolute value of the x-component of the electric field (Ex) on the XZ-plane of the 
proposed lens antenna, at 20,45 GHz 


RESULTS 


Measured (Meas) and simulated (Sim) S11 
parameter of the proposed lens antenna 


| — Sim: Open-ended WG 
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| — Meas: Lens antenna 
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RESULTS 


Measured (MEAS) and simulated (SIM) copolar and crosspolar 
components of the radiation pattern at 20,45 GHz 
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Directivity (dBi) 


RESULTS 


Measured (MEAS) and simulated (SIM) maximum directivity of 
the proposed lens antenna, and the isolated feeder. 
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CONCLUSIONS 


Bandwidth 19-22 GHz (S,, <-14 dB) 
Directivity >13.70 dB 
Measured cross-polar component <-26 dB 


Characteristic mode analysis 
- Circular ring 


- New design for a single-layer metallic lens 
formed by two metallic shorted rings. 





